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AB A review, with 95 ref s . The E2F transcription factor comprises 

a family of proteins that bind to the sequence TTTCGCGC and regulate the 
expression of various promoters, E2F exists in complexes with 
different cellular proteins such as the retinoblastoma 
tumor suppressor protein, p!07, pl30, cyclins A 

and E, and the kinase cdk2. Viral oncoproteins such as adenovirus E1A, 
simian virus 40 T antigen, and human papillomavirus E7 protein can disrupt 
E2F-contg. complexes releasing free, active E2F. This 

appears to be a crit . step in the transformation induced by these viruses. 
E2F binds to DNA as a dimer with other protein (s), and the 
phosphorylation of the dimerization partner can inhibit the DNA-binding 
activity of E2F. E2F is emerging as a key player in 

cell cycle regulation, differentiation, and apoptosis. This review is an 
update of recent developments in the study of this transcription factor. 
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AB The transcription factor E2F has been shown to be involved in 

the expression of several cell cycle-regulated genes, and the activity o 

this factor is controlled by cellular proteins such as pRB and pl07 . 

E2F is also a target of the DNA virus oncoproteins (adenovirus 

E1A, simian virus 40 T antigen, and human papillomavirus [HPV] E7) (see 

the review by J. R. Nevins [Science 258: 424-429, 1992]). These viral 

oncoproteins dissociate an inactive complex between E2F and the 

retinoblastoma tumor suppressor protein (pRB) , and this 

dissociation of the E2F-pRB complex correlates with a 

stimulation of the E2F-dependent transcription. In the S phase 

of the cell cycle, E2F forms a complex with pl07, cyclin 

A, and the cdk2 kinase {E2F-cyclin A 

complex) . The cellular function of this S-phase-specif ic complex is 

unclear. The adenovirus E1A protein dissociates the E2F- 

cyclin A complex. The HPV type 16 (HPV-16) E7 protein, 

which possesses significant sequence homology with E1A, does not 

dissociate the E2F-cyclin A complex. We find 

that the HPV-16 E7 protein associates very efficiently with the 
E2F-cyclin A complex. This association is 

dependent on the sequences that are also necessary for the transforming 

activity of E7 . Moreover, the E7 protein of a low-risk HPV {type 6b) is 

much less efficient in binding to the E2F-cyclin 

A complex compared with that of the high-risk type. We also find 

that the E2F-cyclin A complex remains 

endogenously associated with the E7 protein in extracts of Caski cells, 
which express high levels of HPV-16 E7 protein. Finally, we have 
extensively purified the E2F-cyclin A 

complex from mouse L-cell extracts and show that, in cell extracts, the 
E2F-cyclin A complex remains associated with 
other cellular proteins. 
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Oncogenic activation of cyclin A. 
Brechot C 

CHU, Necker, Paris, France. 
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Cyclin A associates with both the p34 cdc2 and p33 ' 

cdk2 kinases and is involved at two major check-points (Gl-S and G2-M) of 
the cell cycle. The cyclin has been identified in multimeric protein 
complexes that incorporate the E2F transcription factor, the p33 
cdk2 kinase, and pl07, which is related to the retinoblastoma 
protein. Therefore, cyclin A provides a link between 

studies on the cell-cycle machinery and those aiming to elucidate the 

modulation of cell proliferation and regulation of gene expression by 

oncogenes and growth-suppressor proteins. The modification of 

cyclin A expression in a human liver cancer by 

the insertion of hepatitis B viral DNA into the cyclin A 

gene, and binding of cyclin A to the oncogenic E1A 

viral protein in adenovirus-inf ected cells suggest that the cyclin is 
implicated in human carcinogenesis. In addition, cyclin 
A might also be considered as a marker for tumor-cell 

proliferation in oncology. With these views in mind, it is now important 
to extend these observations to other types of cancer. 



PUB. COUNTRY: 



LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



